. Dock tNo.: CL001195DIV2 
Serial No.: TO BE ASSIGNED 
inv ntors: Fangcheng GONG et al. 
Title: ISOLATED HUMAN ENZYME . 

1 C O XTOOCaG OCSOCTCOS CftSroaCGGA GTCGGGIGGG TlGGOa G ClA 
51 TAAAGCIGSr i^GOSAAGQQS ^300000003 CSOGrOCIT TCGIGQCTCA 

101 cBxcrrrGc tciqcigocg ctcogtcace citcctctit CACXsmaocr 
151 ocairacrrc cmGAftroc ASAflGcrroc itmswwfflG atoigggrat 

201 TGnGCXXTT GAGATCTATT TTCmCKA AEAIGTIGAT CS^AGGAGAGT > 
251 IGGAAAAAm HGKTQSJXSJA GAIGCIGGAA ;^GIAm3C3Vr TOQCnGGQC 
301 CftGOOCaAGA TOOOCITCIG CAC^GAraSl GAAGATATEA ACICrcmG 
351 CKIGACDalG GTICAGAAIC TD^IGGAGAG AAA^TACXIHT 'lUJlMUATT 
401 QO^TIGQaCG GCIGGAAGIT GGAAOO^ O^ATOmiSA CAAATCS^AAG 
451 TCIGIGAAGA CD\ATITCfiT GCfiGCiUiTi' GAAGRGICIG a3Afla30GA 
501 OSm^GAAGCSA ATOGAOOA CQ^AIGCMG CQ^^XSGAOaC ACAGOIGCIG 
551 ICnCAAraC TC3ITAACraG iOTGAGraCA QCrcriGaSA IGOXTiUJi' 
601 GGGACAO^ TGC3UOVIGC! ClMGAlTiT "SO^^^GOCIG AIKIGCEATC 
651 TGAAraroCT OTftGERGAIG GAAAACICIC CMSOGIGC laOCTCAGIG 
701 CSOTMROOS CTGCEACKT GICDOGCA AAAASOOCA TGOCXaOIGG 
751 O^GAAAGAGG GAAAIIGAIS^ AGAlTi'JAOC TIGAAIIGATT TIGQCITGAT 
801 GATCina^ TC3tfX3a3OT GEAAACIQGT TCACaAAICT CEAGCTCGGA 
851 IGTIGCIGAA TGALTiULTi' AAIGAOCAGA KCM3l>CK£Mi AAAm?EAIC 

901 miAGiascx: togaagoctt loaaGAiGiT aaateagaag acacteacit 

951 ItSVmaGAT GIGGAGAAQ3 CKFI^IGAA GGCD^GCICT GAACTCTDCA 
1001 GIO^GAAAAC AAAGQCZ^TCT im-TiGIAX G\AAID\AAA. TQGAAATAIG 
1051 TM^CKTCrr GAGIRTAiaG TKXmGCA TCIGITCiaG CSOGDOC 
1101 ACriCAGC3^ TIAGCaGaGA AGfiGAAnOG AGiGilTlLT TAIiOiTlCiG 

1151 amaaciac CAcrcriGrAG icictd^ag ,tcac?caaga tgcijoccg 

1201 GGGTCIGCIC TIGA33^AAAT AAO^GCAAGT TTAIGIGAIC TDWVIO^ 
1251 GCriGAnCA AGAAdGGIG TGOCACCAGA 'iGiLTiaXT CSW^ACAIGA 
1301 AGCrC»C3^ GGACAOX^^ CAlTIGGrCA ACSmmXT CJCAGGGTICA 
1351 AIAGATICAC TL'iTiGAAGG AAOSiaSEAC TTAGITAGaG TOGftlGAAAA 
1401 GC30GAAGA ACTTAOGCIC GGOGnOCrZC TOCAAAIGAT GAC30TIGG 
1451 AIGAAGGAGT AGGALTiUlG CMTGAAAOV 1MC3\ACIGA GCAIATraCA 
1501 AGOCOQCXSV AGAAAGIKC AAGACTOGCT GOGAO^GO^ C^GAACX^GA 
1551 AGCAGCIGIC AmGD^AIG GGGAACATIA AGATAdCIG IGAGGIGO^ 
1601 GACrrcaGOG TGOaCSIGGGC AroaOGiaaG GSI A JGGGAA. CftGnOGAGG 
1651 AAIGQGAITVr CIGGQGAXAA TTmAAGQA TDOIGTIA TGTDWanT 
1701 ™GIGACIG ACKEGGAGOC TOSViaOA ICGIGDOT GGGAAAGICT 

1751 cmaancnA muLUGACA TocrraciGr igiggicigg oc3«3Gac3^ 

1801 AKxDOCGA AIGAIGITAA GOaCICIGIA AAACTICAm OCiUmuaC 

1851 camGDOG caiGAiui'iT GGrrrriRAA cftrosDoaA nsffiriGiGr 

1901 AOTCIGICA GAAGAAAGC3V GfiGGEACTAA TCTOCAAim AAAAATITIT 
1951 lAAOOGIAA. AAAAAAAAAA JAAAAAAAAA AAAAAAAAAA AAAAAAAAAZ^ ^ 
2001 AA- (SEQ ID N0:1) 
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5'UIR: 1-144 

St:art Qxkxi: 145 

StX3p Codani 1579 

3 'UIR: 1582 



Homologous proteins: 
Top 10 BLAST Hits 

CRA| 18000004923628 /altid=gi 1 4504429 /c3ef=]:ef |NP_002121.l| 3-hy. 
CRA 1 18000004928954 /altdjd^gi [284048 /Gl6f=pir| |S27197 li^drcoq^t. 
CRA| 18000004939530 /altiid^ 1 8393538 /caef=ref |NP_058964.l| 3-ty. 
C3RA 1 18000004933126 /altdd=gi 1 123332 /caef=fip|P13704|lMS__CRIGR H. 
CRA| 18000004944250 /altdd=gi 1 123331 /def=sp|P23228|HiyCS_an:CK H. 
CE^I 18000004996464 /altid=gi 1 86312 /def=pir | |S13887 hydraxymsth. 
C3?A| 108000024648192 /altid^gi 1 12731376 /def=ref |XP_011295.l| 3-. 
a?A 1 18000004879762 /altid=gi 1 1708233 /def=sp|P54870 |HMC2_BLfiGE . 
CSA| 18000005054533 /altld^gi 1 7436678 /de£=pir| |T09688 hydraxytie. 
a?A| 271273992 /altid;=gi 1 7799986 /def=^|AAF69804.l|AFI48847_l (. 

BLAST dbEST hitLS: 



gi 
gi 
gi 
gi 
gi 
gi 
gi 



10952250 /dat:aset=dbest /taxcn?96.. 
6854981 /dataset=dbest /t:axm=9606 . 
10992587 /dataset=dbest /taxQnp96.. 
12762375 /dataset=dbest /taxcn=960. 
11125858 /dataset=dbest /t:axonp96.. 
7376370 /dataset=dbest /t:axan=9606. 
10991736 /dataset=dh)est /taxcn=96 . . 
10992783 /dataset=dbest /taxcn=96.. 
10990968 /datasetsdbest /t:axan;=96. . 
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ESSICN INFCRMATICN FCR MXULATGRY IBE: 
library source: 

Prcm BLAST dbF.?r hits: 



gi 
gi 
gi 
gi 
gi 
gi 



1O952250 Teratocarcincma 
6854981 Petal hrain 
10992587 Teratocarcincma 
12762375 Liver- ademcarcinoma 
11125858 ling snail cell carcinaiB 
7376370 Genitxurinary tract 



FIGURE 1B 



. Docket No.: CL001195DIV2 
Serial No.: TO BE ASSIGNED 
Inv ntors: Fangcheng GONG tal. 
Title: ISOLATED HUMAN ENZYME . 

gi 1 10991736 Iteratocarcinotia 
gl 1 10992783 TeratxxiBrciixnB 

gi 1 10990968 Tferatxxarciiona neuronal repcursor cells 

Fran tissue screening panels; 
Whole liver 
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1 MPGSLPINAE ACWPKDVGIV AIEIYPPSQiT vnQaTrrjyvn GVCWSKmO 
51 IflQfiKMjFCT EREDINSIjCM TVM^ILMEKN NLSYDdCS^L EVGtETUDK 
101 SKSVKIMJyQ liFEESCMDI BSIDfTINACY OSD^VENAV NWIESSSWDG 
151 IRGI»M3C^ DFYKE01L£E YPIVDCaCDSI QCVLSAIISC YSVTCKKIHZV 
201 QG>43KE]GNDKD FTUDFGFMI FHSFY^CKLVQ KSLARMLLM) 
251 SIYSGIEAFG DVKLfDIYFD RDVEIKAFMK?^ SSELFSQKTK ASLLVSNQ^ 
301 NMnSSVYGS lASVLAQ^ QQUOCRIG^ FSYGSGLAAT L^SLKVIO}?^ 
351 TPGSAIDKIT ASLOaLKSRL DSRTC^ZAEDV H^ENMKIJ?ED THHLVNYIPQ 
401 GSIDSLEBSr WYLVRVDEKH RRI7ARRFIP MDDTmEGVG LVHSNIA!IEH 
451 IPSPAKKyPR LPAIMEEEA AVISNCEH {S0Q ID N0:2) 

FEIAIURES: 

FUncticnal dcmainis and key regions: 
[1] HXXXOOOl ESOOOOl ASNjajYOOSYIATICN 
N-glyoosylaticn site 

81-84 NLSy 

[2] PDOC00004 PS00004 a\MP_EHaSPffi)_SITE 

CAMP- aixl cCaviP-dependent protein kliiase phofiphacylaticn site 

426-429 RRPI 

[3] EDOC00005 ES00005 PKCJPHDSHD_SITE 
Protein kinase C pihosphoirylatian site 

Number of natches: 4 

1 60-62 TER 

2 103-105 SVK 

3 286-288 SQK - ' 

4 343-345 SUC 

[4] rooGOOOoe psooooe ac2jgK)SM)_siTE 

Casein kinase II pixxsphorylatian site 

Number of natches; 16 

1 60-63 TCRE 

2 96-99 TIID 

3 118-121 TDIE 

4 146-149 SSND 

5 185-188 SAID 

6 354-357 SALD 

7 212-215 TLND 

8 254-257 SGLE 

9 267-270 TXro 
10 185-188 SALD 
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11 354-357 SAID 

12 362-365 SLCD 

13 368-371 SRLD 

14 405-408 SLFE 

15 429-432 TEND 

16 434-437 HUE 

[5] Hxxjooooe PS00008 masroj 

N-nyristcylatian sit:e ^ 

Number of matches: 11 / 

1 41-46 GVDAGK 

2 50-55 CaflQMC 

3 122-127 Gmrm 

4 131-136 GCSEAAV 

5 150-155 GaCftSIH 

6 300-305 Gmns 

7 309-314 QSIASV 

8 334-339 GSGLAA 

9 336-341 OAATL 

10 401-406 GSnfiL 

11 440-445 CSiVHSN 

I 

[6] HXX:X)0009 PS00009 MEDRnCN 
J^dation site 

324-327 A3KR 

[7] EDOC00942 PS01226 BGJ3D\_SXNIHASE 
^fydrcDq^Iletl:]ylglutaryl-Goenzyme A synthase active site 

117-132 NIDIBGHTTINACYGG 



Meirtoiane spanning stiuctuiB and dcmains; 
Heluc Begin Eod SocacB Certainty 

1 300 320 0.990 Putative 

2 327 347 1.033 Pertain 
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BLAST Alignment to Hag Hit: 

>Cm| 18000004923628 /altid=gi 1 4504429 /def»re£|MP_002121.l| 
3-lnydrca)q^-3-nBthylglutaryl-ODen2yme A synthase 1 
(soluble) ; 3-hydrcKy-3-itethylgliJtaryl-aoenzyme A synthase 
1 [Bono sapiens] /cacg^ikxco sapiens /taxcnp9606 
/c3ataset^nraa /length=520 
Length = 520 

Scxsre = 961 bits (2458), Expect = 0.0 

Identities = 478/520 (91%) , Positives = 478/520 (91%) , G^s = 42/520 (8%) 
Frame = +1 

Query: 145 MPGSIfa:iaKES09P!K^^ 324 

MPGSLFINA£ACNP!KD\A3IVAI^^ 
Sbjct: 1 MPGSIJlMftEfiC&ffi^KD^ 60 

Query: 325. I»EDI10XMIVVI3^IM3M^I^YM 504 

Sbjct: 61 EJREDINSrOCVVOJLMERl!^^ 120 

Query: 505 mTummrmrn^^ . 594 

Sbjct: 121 BQIDimOG3IAAVFl!^V^^ 180 

Query: 595 msIOXSJhmF^S^m^ 738 

Sbjct: 181 IGEtC^HilFERSJm^ 240 

* 

Query: 739 HAQNCiCECM3ia3FIiro 918 

Sbjct: 241 HAQ&O^Baoa3FIIM)K3MIFH5F^ 300 

Query: 919 FGDVKLEDimm/EKAH^ 1098 

FG0VKLBDIVH3RDUEKAEMKASSEZ^^ 
Sbjct: 301 T^rTTWo' JTrTVTTlP^M?K7XT?^/ff^^ t :\7cjs3ghryiM^^ 360 

Query: 1099 SPQQUOCRIGVESYGSGU^ATLYSU^^ 1278 

SPQQLA3KEU:GVF5V3SC2AATLYS^^ 
Sbjct: 361 SPQQUOCRIGVESYGSGa^^AXLYSU(^^ 420 

Query: 1279 DVEAE^MOl^EDIHHLVNYIFQGSIDSLFHJ^^ 1458 

DVEAEIMa^MTIim/iraPQGSIDSIiE^^ 
Sbjct: 421 DVEAENMKU^nHHLVmPQ^ 480 
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Query: 1459 \0:jVH5£raTEHIFSPAKKVFR^^ 1578 

VGLVHSmiATEHIPSPAKKVPRLPA^ 
Sbjct: 481 V3EL^;H^mA3EHIPSPAKKVH^ 520 (SEQ ID N0:4) 



>CRA 1 18000004928954 /altid?gx| 284048 /c3ef=:pir| |S27197 

h^^draxymeti^lglutazyl-Ct^ synthase (BC 4 . 1 . 3 . 5) , 
cytosolic, fibroblast isoform - human /acg=huraan 
/t;:axcn.s9606 /clataset=nraa /lengthp520 
Lea:^ = 520 

r 

Soo(ce = 945 bits (2417), Expect = 0.0 

IcSeatities = 471/518 (90%), Etositives = 472/518 (90%), Gaps = 42/518 (8%) 
Frame = +1 

Query: 145 MPGSUPII3AEACMPKDVCxrV^^ 324 

MPncT .PT MzxTOrwCTTOrtTvaT P.TVFPqQvvnfflT?r j^yvrrRTnaracvTTra- rafflKivriprT 

Sbjct: 1 MPfy^prMATTAnaPMiurTTTO 60 

Query: 325 I3M)INSLCMIVV(;9^LMEi;NNIS^n^ 504 

Sbjct: 61 IKEDINSIiC^lIVV□S!LM3^S^^ 120 

Query: 505 BGIunNACYQoE^VFNAV^ 594 

Sbjct: 121 EGinnNZOrasmVE^^ 180 

Query: 595 -r LRCSIBiaHMDFYKEaiLSE^ 738 

IJRGIHM:yZfla3F7KECMi:;S^ 
Sbjct: 181 IGEWAPLIFEK3mmiM3^^ 240 

I 

Query: 739 HAQbO^BGNDKDFTUOitSMI^^ 918 

Sbjct: 241 IS^QNl:;$CEA^ICtIDFIIJ^DEXJF^^ 300 

Query: 919 R3DVKI^Z7I7HM)UE3(AEMKASSELiFS^^ 1098 

Sbjct: 301 F3DVKIibU17i*LlklJ\/^^ 360 

Query: 1099 SPQQUOCRXGVE5V3SGU^ATL^^ 1278 

Sbjct: 361 SlPQFIUOaaGVESSGSGa^lAT^^ 420 
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&iery: 1279 DVFMMMKIigDnMiVNYIPQGSII^^ 1458 

SbjCt: 421 DVEAE^IMKLJM3I^MiVm 480 

Query: 1459 VXVHSNIAimiECTMKyERI^^^ 1572 

VGLVHSE^IAIEHIPSPMKVPR^ 
Sbjct: 481 MGLVEmK^TEmPSPAKKVERI^^ 518 (SEQ ID ND:5) 

Hlrmer seaxdi results (Pfam) : 

MDc3el Descriptu-cai Scxare E-value N 

PF01154 Hyciraxytreti^lglutaryl-coemyme A sjfla 1050.3 0 2 

Parsed for dcmains: 

Model Doctain seq-f seq-t hmm-f lirm-t scxare E-value 

PF01154 ' 1/2 13 150 1 138 [. 409.2 3. 8e- 119 

PF01154 2/2 151 427.. 181 461.] 635.2 3.66-187 

\ 
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1 acjarnroc cxsacAiCAcr GicrmAAT TRcrcamis GAArrAGirr 

51 POOCJXSTGCk GTCIAACXrT ;^G0CAmA6 G3RN33M3^ MX3^GIX333G 
101 ACJCAOSIQCG TCaGGAATAA GAAOJULTiT OaCTCrXTO3 TOCftfiGIGIG 
151 CACIO^CO^ IGCTOCATCT GnAAGQSIGC; AUULTiXJiKT i^SAAGIACXiT 

201 TOOcrraciG agaati3\aaa AGAAAAirrr AiMTCGAcr QCiarncrr 

251 TlXXSiX^nXs GAAACm?^ TDOAACAMj AILTIUIUIA TCS^T^TEACT 

301 iw^acmriT oncrocATr Gcnaocnc acaciaMa^ ATAflTCMGC 

351 TCACITTOCr IMTIGAAGA TEAAOSrSKT OW^AAGAOS GrdCTICCr 
401 TGEfiGAAATT TOCOGnGIG TAAGftTOGIC ATICICAIGA 003100001 
451 AATCSOnCC CTaTATOISC TOaOGIAGTr OGftATTAnT GCXSOTOCIA 
501 ACGROU^AAC 'lUiMU'iLT TTCTIGIGTT IGTOCITOCr GUL'iTilMC 
551 AEATiaCAAT ATOacaAGAA TrnS^ATCIC CEAOCOMC OCaAATIQCr 

601 GrKMOOA ATCftOGCAAT cncrcTCicr CDSrnACIA TCraGTIACr 

651 mamCAT AIOAAGIC^ TCAIOOtSO^ lACTOIOGAA lOGAAATO^ 
701 TRCTORGIOG ' iUL ' XLTiaJL ' CXSWGIOOT TKTQCnmv CnO^O^GIG 
751 GITOCATnc CS^KDOMTr TOOCACinG CTQCIORGAA TGIGICnaC 
801 mSOITAGCA TCmmSKSG imAAGAAT Croaom^ AA!mATIt?IG 
851 lOAAIOOG AAimXS^ GAOJULTmr O^AmSCm' CJCXOmATT 
901 AAATIGftGAT GGOS^CaGAT JOMCSACT OOGAAOCICA ClOaOOICC 
951 CXX3^GCAAftG OMGISTIA TQQLTlCiCT CICTGAOCaG AERGftGOCS^ 

1001 AGrmnoc AAftGCX30^ Gioracrccr TiocsOTaac ccaaaiagig 

1051 TrrcaCTGAA TK^CrCTRCC TIOAftTIGCr OTICTCnaT ToaaaooGA 
1101 GnfiGQCAGr aaSTAIOCGA IQCSATmcr AIQaa3ACAA TTACEIOaOC 

1151 xnosoGC ormcno ocs^smcn^ czmmsAAoc Tm3Pj>£3Krk 

1201 CaGIGOQCAA GAOaOCaAAT OGfiGTOacrr TOCrCftGAGT OCaiGSOClG 
1251 GC3^AAAMXr TKSWmCRG TRTCAACTIC COTCRCaGG O^fiGOCrcro 

1301 cACxnaxr AOOGATCKrr amocigaaa acftiTriGiT TjmsmftG 

1351 TEftGAAfiGCr TDSTCiraAG AGQR Ci ' ITm ' ITiUi ' IUibT Ti'IClTIAfiG 
1401 TC3^AG3I3^ TTIOAAIAAA GGAGACS^AON AITIOAGI^Vr "mCAAAICG 
1451 OSmmaGA CTJOTDOC AmrACSW^ TCraOOIOAA GEOTCiaCT 

1501 as^ATTiocA ATCD^aacsv:: Acmocr?^ aaaaostitva GAdOAArrc 

1551 AAAICAAGm C3^imTilA (S^AATCITIC AGGKS^AOCX: TAGnCIOOr 
1601 TGCEAGOCaA a^tSACRGRC TOCEAflGCTC GGBsyCXSiCCTC 00000(301 
1651 TriGAOCSVIC TCTOGAGCaS TOaGAOaaaS AGTAOOCMT QSOOCGCMC 

1701 Tocicicacr laGraacs^ lOGraaGAGA Aocicrcacr ooacroaasr 
1751 loocicioac osiOTcraac aqcpoostca Traoa^Ado oocicrosio 

1801 OCS^OCTCMG TCaCJICICrC ACaOCSOTC CTOg G OUCIG AGRL'lTiUiU 
1851 OXmnCIT aaXXDOCC TlOSaOSC GAOOaAAAT cnaGCGfiGr 

1901 CMoaocrcr AGrnocrrr TGKnosiaG ARGOoaGAcr oqgogggogg 

1951 0301000300 CS^ACTCEAOC aaOOOOSATr OOCICTaOGA OOCftCOOIOC 

2001 aaocToaaG osftcrcraos oogioacaoA &to333iggg Ti03033cm 

2051 ■mAAGCIOGr OaOSAfiGOOS AQQOaOOaOS GACrOrOdT TOOIOQCICA 

2101 ciurmoj TciGcioaas craasicAos crrooroftGr Grcaxsaocr 

2151 QOQCSGIAGA ACIOOQOIGC OOAGOIGOGO 0300030001 61030030^ 

2201 a^Q^GQoaor oiacnGAcr aggooosaag gagcigqooc Tciaooiras 
2251 (ftoorRGaoG TGGAcrnoc oaaoGfiGGAT 03000^0031 Gaomam 
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2301 0300300331 laXTOSIGA GQSAOCIGfiG QCXISACXGIA GG33A3Cr3A " 

I 

2351 C3^2V3A!rCXm GAAGOGGC GAGTOOCGS^ (33CXS£3M€G CG»3y3QGCG 
2401 TIGfiQC3IClA GdaiTCIAA CGACAC^GSV GnOGAQGIG CXSOGAOSC 
2451 PGCSSJXSMX: GCCmS^GST GPGS!(3J333a TXSICM33^ QQGAG?^GAAG 

; 

2501 ACaunOJOC mX3^AGQG3 TTKrAGAGC OTTOOmAG G0IGQ?OXr 



2551 AAAGGAIGGO O^AGATOCIC ITEAGAaSCS^ (33CJX33m3G TTCtmSQQG 
2601 GIGIGICCIG CIXXX3033^ TMSMSTIG^ GGAAAGAAGS GAAGIGOOIA 
2651 GCSOTACnT 'XLT l UJi U C CK3y3GiaCA AGAAfiGOSTT CaCftACXI3IG 

2701 ArmGAOcr oaciAfiGiac TQcaoGcrcfiG tcigdoig crrcaAATCr 

2751 GRISGATCAC TGOiTOaCGC CTTCUIGacr CXMMTnT TiTiUlCI?^ 
2801 GrmS^AAAA AD^aGCTKE TIOSIGnCr GAAATOOCftC AIOCTCia: 



2851 TOn3\Amx: TrasooACCA ocrmGsiG Aas^cAGiom AiaoacAaQc 



2901 ACIOOGAG 10^000^ AMftLUiTiT QGTVmAGCT AAGGAXATIT 
2951 GAAfiGGAAGT AEAIGGftGIC TnOAAAAOC 0^0310030 CnOACXS^ 
3001 Q3I3^3AGAAZ^ O^'im'iLT GAOnSOCT GGASGAGQGA Tl'lUGGGAAC 
3051 AAMAAICSIG AGOnGIGOC TSTTIGICAT QCnGraOCr ATOOCJCTiaG 

3101 crmftoacA TcaGERGOG crrracrac TcaccrciGC Tacaccicac 

3151 CaOCrraaCG AOGATOCTCr toccaociqc locaGiaGGA TGftiCTsrrc 

3201 TGOnGCIGC TAACIRftCOT TTaCICD3IT TIftGaCSaGA AEOGAAAAA 
3251 CM>n!(3£MG AmAAQ^ACA AAATIAAGAC AAAIGGAAGT GCICCCO^ 

♦ 

3301 T33»CAGRTr TTIOCnCIG AGAIGIGITr TOGACTTOVT TOCSmSATA 
3351 CmrCMSKIG AGAGQCZ^Grr GAAAGTCGIT AACSm^m: GIGTCAGIAG 
3401 TlUTiUCAC TTGAGACAOC TAAGCAGCTT GIGITCITIA AACmATIT 
3451 'SVAAAXTCSCA GriMTiTiG T3IGA2^3AAG GQQQa^GQGA lAGGAXAOCT 
3501 TAIQQGAAGA GAJS^AAGOCT TICITIGIGr CXACXHTIGT AGAIXOTICr 

3551 CRCcmporr iTjmAGmG cxmwrc ggitcdot lacncftGcr 

3601 CWICTCT AIAAia^ia^ GI3^AaaCX3^ C30CAGAAG CTCIGACTIA 
3651 a3C[GIQQC3G AGQQAGDSm AAAGGATAIT TimUlTlGG jmS^XAGGC 

3701 c20TCAriT QaooLTiGiT TiaATiTiGr Tmoocrr AAATATOacr 
3751 cxaGftTiQcr TimaroiT GrrTCTrriA AcroiOGATr GAnnGAGA 

3801 TITIGACnA GATmaGAT AQCnnCIC AGAAGAAAIA AAOSCAAAAA 

3851 cmaTsnG TrGrAACRTC Acsmccror GianciaGA AiaonMA 

3901 ACniGSnGG AICITCCAm ATOSiGiaGA AnGGA33m? AGAKxTAQCT 
3951 GGAGAAGnr GlTl'lGCIAC AIRTCRGAAT CTOOiArrRG Ti'lUAlTJ^AG 
4001 AAAG3AA!I3n' AGOCTmEAA TITEAIGCIG G3ITACIGIG GAAaC3^AA:iA 
4051 TCAmSAAOG MGTCTCSVm TTTITOIGIT TTICAAGAAG GTAGTATAGA 
4101 TmAAAGOr QOSmOXA TEROCIGraC miGAI3^ Kn^ySATTIT 

4151 nrmmT imnaoos AGAcaoAAic raaciciuic GoosiAGaG 

4201 GAGIGCaOCA GOGrrGKrCTC GQCrcaCIGC AACTDflGGC lOCTGIGRT 
4251 ICTCCIQCCT CSmnOXA AGD^QCIGOS AdMOSaCA 1GIGCX3^aCA 
4301 C3^0CX3^GCIA AITmTICT ATITmGAA GAGAT3C33Gr GTCaOCaiGr 
4351 IQGICASO' GGICriGAAC TOCIGACCrC AAAaGATOOS 101300100 

4401 onaraAAG loaxsAGATr poaxxsixsk oocaiXKrcx: oQacrmsAA 

4451 CEAGACIOTr AAIdCrrCA TCCmKEGOi TGOOOIGiGi' IGATCITCAC 
4501 TEAA3GICIG TCAACTGOST GlSGmCaC CaGnyaOOGA GAGGCT^ATC 
4551 TTIGAAAQaC TGAAGIGnG TLTICAIL'IT TOCaGOGnT TIAGi'lWiUG 
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4601 GTOCaiAiaG GAAIGATIGr AA£aa3\ACA AMGrmCT GATTOOffiff 

4651 GaociTcnA csmnraw:: cnacsAMcr aoGAACswirr caAAcrrAOC 

4701 AEAIGOCnG AAO^CTD^XA GIAAAGAGOC AJiTlLTi'm AAdAGACAT 
4751 TKiqgilX TC C3M3CIGKICr (3W^AACIGfiT AGCS^OOCmC TCIOGACACA. 
4801 CDOXAmS AGMSOXUG CrCIGQ^AOGr i^GCAGIAAlA AATIS^AAAA^ 
4851 AAAMTAAAA AGIGAXAGCA CS^AAGCACIT ACEACICaGG GCIQCEACS^ 
4901 GEftTD^AATC 'DWVAAGAITr GKCTCERGT ACTTOD^ACT COtf^fiTrCaG 
4951 CCACIGAAAA ATSIGACATr TCftGEAOCCT TTACITCAAG GICIGAAftGG 
5001 GATTICAAAA AADCAAAAI?^ TSmOOCCCT CTCXrAAAAG AM3r3IM3GA 
5051 ATOCIGIMG GKD^AGAAGA CraOOCSm^ CraJi'mtJC ADOO^GIA 
5101 GQCraiGIAG ACnGOSTAT GAAIGAOCm QCnaGIAGA AGIGCAGSTC 
5151 OJlUAl'llAGA. AAfiCmriT TCIGIGTGAT TIMa3ftG3A AAGCTKrSG 
5201 GAAGAQ3IGA CTMSAAC?^ QQULTiloAAG AXGAGIAISVA TC7ICIGAI3VC 
5251 OCJ^GAOCaGr AACTCraOGA OGfiGOCMaG ATOKCAIGC TTTmCTIG 
5301 GAGAACDffiA C3CAGAGIGIA O^Ti'ilJAG C3^?felCrnC TTWOTIM 
5351 TTITEACriG CTlUL'iUJIA AGGAGCS^AfiG Gi'iUUAACr TSITCTIAAT 
5401 ITCCmGAIT TMCrOCIGT AACS^AIGAGA AAGATCAAIA QGE^ACIGTT • 
5451 IKimTraT AGrmCMA CrS^AAKDSIG TSGGOWOGA ALTX L 'XllAA 
5501 OGACnUTi' GAKTCAAGOC IS^AGGAGQGA GCX30^AGC3l AGIATK3^ 
5551 AOOQAGTA AACrOC2A3AA GAAACmtA TIGCmVAAT C i U Jn iAJUC 
5601 aaGQCaGIC TmUOTCr TGIGirnaG TCmoaCAG ACICaAAGIG 
5651 anSflMTTC AKXnOtaAG TCIQCS^AACC 'RXTnGiaG TRACdGCCT 
5701 OaCDOTCaC C3flTCMTAA CIQCnOTG ACOCftlGnG ATBDOCICIG 
5751 TCACTDOC TGAAAMAOC TCTTftGAAAT AfiGCrTOIGA TCTOCTIGAG 
5801 ACrnGGCAA TTOOSmSV GC3CAGAAm3 AGAAArrOCn AAGIAGCACA 

5851 QcaMccnr cigaaicttc Tanrcrnc ttcitigitc tcigtcictc 

5901 TCXXS^CCEAA O^ICOCICK: GAATmAGT AATCAAAAIA GAAAGAQQQG 
5951 CDCAGGCAAG OCIATAATCE CftGC30TIG C3GftaaC3CAAA 

6001 GTCOJIGSAT 'iUUTriMOC O^OGIAGnTSS AGAAQ^GCm' GQG2^AAGAIG 
6051 QCZ^AAAOOCX: ATCTCTOA AAAAIACAAA AATCfiGCIGT GEATIGiaaC 
6101 i^IGIGOCIGr AOTCXXS^GCr ACTIGCGQQS ICIGAGACS^ GAGGAanO* 
6151 IGAGOCIGQG AGSTOSfiGGT XACftGIGAGC AGIGACIG3A AIGCIACIGC 
6201 ATTCO^GICr GGGPGACS^ GGGAGAGGCT GICTCAAAAA AAAAAAAAAA 
6251 TTIGAGGGAA TAIAQGCAGr GO^AGGAAAG GO^GAAXAXA GGCAGnO^ 
6301 GGAAAATTTC CITGAiraCAA (JUPiJiX^KJPA ATQCT^DVDC AIACMGAAC 
6351 AIO^AGAAGA AAIA1'I!A1'IA TTQ^AGD^ CTraACAIGG AGAAGGAATC 
6401 TiUiTiTitA AGAACIGGIC 'ICiGlOjlU' r GCTEAATnG CAS^AGAC3^ 
6451 AGGaVD^ATr TGAGAIAAm AAGAAQ^AAG JmSfSTmn TICICAM^ 
6501 ATOIMT^AIT ACSCTE^ATT AGRGACMTT ITOGAATATT GCRGrATICr 
6551 TIGGCnKS^ AACICAAGAT CimTlLTiT TrAl lUJGGCA GGGGGGOSm . 
6601 OGIGQCalACSr AAACITO3IT AAIGAAGDA AAGQaGCIAC GACIGAAC»G 
6651 CICn3\AAn ATSmmT^ OIS^AAAAAAG 'mAAGCmA TTAAAmrCA 
6701 AraAOmXG AAIGERGnA OCSOGAAIC C3OT3tfm3C AGAIQCDW^ 
6751 mUXaUlA ATDJ^AXAGTV GAGCSmSGA AAIGGIGEAT GCIGIGmA 
6801 AOmO^AGT TGQOmircA AGIAACAAIC AG'it'mCAA AAOOm^SA 
6851 CIGAfiGAKEA TGITacaGIC AC3CITO3C3A AI ' IBITIUIA CnafiTmC 
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.6901 AmaS^MGr TEAMGCia: TITCKmAA TGCnaATIT TITAACSnJA 
6951 00^312^2^3 QG^^AAAIOy^ TTDm^AAHS GnGQQAGQS nGAAGSIGQC 
7001 AGZGTKSiAA AKSmftGGT CTIGCraGAA AAAmOCIT TKiTi'iUm' 
7051 GT^AAAAOO* "D^^AGAACT AIAAGAACIA AGSIS^AXAGr GOGIATIG 
7101 GIQCmGIG TEACaAAGIG TCTIOOaA TmSOCAIC TCaGCaMaC 
7151 TIOO^AlIGA ICIGGQSAGS GCAACEGCKr "MSCTTCSTr TIT^IAGAIGA 
7201 QGAAAdGAG GrOGAGAATI QCIGCO^AAG QC20AICIG TEACAIGCX3 
7251 IGCAGGCTCr TCACraCMA TATCrCITIA CICEAffWff TKXTAACIC 
7301 ATEACAflCrr GITEAaATK: CnTOaaCXA ArrcnGAAA AOCl'lUUTiT 
7351 AAAGCTTCAA TIGGESOT GGQLTiLTJA TnOCTIGAG GiTiTiTiGi' 
7401 TIMTCXTIC CDQCAMMr AOGCnCTIA TO imjlTiA TIACCfiGGAC 
7451 TGAAOCTITC ACDmiAGQS CIAIGAAAftr AftGOOOGAAA AIGITCEAIA 
7501 MCnTAflGT AlG^TiTiT GERftGCS^AM' QTCSW^TICr ATTCIGCSaA 
7551 AIGIftATiaG ADW^QGAATT QCiWiTiA ACKaCmG AATIGGATTC 
7601 ATmnMTI CS^ATTIGGGr AGGATTmm ACITIAAAAG CANNNNNI^ 
7651 NNNNNNNNNN MNNNNNNNNEf ME^t^NNNNNN Mt^NNNNNNET 
7701 NNNNNNNNNtT NNNNNNMNNtT KNNNNNNNM NNNNNNNNN^ NNNNNMNNC^ 
7751 NNNNNNNNNN NNM3NNNN^ NNNNNNNE^ I^^lNNNNNt^ tltSlNNtJt^Nt^ 
7801 NNNNNNNNMN NNNNNNNLW MNNNNNNNNIT NNNNNNNNNN NNNNNNNNNC^ 
7851 NNNNNNNNNN IQNNNNNNNNd ItMINNNNNCT NNNNNNNNNN 

7901 NNNNNNNNNN NNNNNNNNNN NNNMNNNNNl^ NNNNNNNNNLT 
7951 NNNNNNNNNN NNNNNNNNNCI NNNNNNNNCtT NNNNNNttt^ NNNNNNNtS^ 
8001 NNNNNNNNNL^ KNNNNNNtW NNNNNNNNNtI I^NNNNNNNNt? 
8051 NNNbSNNNNNtJ MNNNNNNNE^ NNNNNNNNli^.Il^NMNNNNNIJ Nt^^ 
8101 NNNNNNNNNE^ NNNNNNNNNEf iqNNNNNNNNN NNNNNNNNNN NNNNNNNNNl? 
8151 NNNtm^ISINN MMWNmi IWNISmm MMS!t^NNNN IMt^N^MW 
8201 NNNNNNNNNN NNNNNNNNEtJ NNNNNNNLfillT NNNNNNNNNET 

8251 NNNNNNNNNN NNNNNNNM^ MQNNNNNNNN NNtQNNNNNN^ NNNNl^NNNNN 
8301 NNNNNNNNNN NNNNNNNNNN NNKNNNNNNtI NNNNKINNNNN NNtSNNNNNNN 
8351 NNNNNNNNNN MNNNNNNNNM IQNNNNNNNNN 

8401 NNNNNNNNNM MNNNNNNNtCT NNNNNNNEW NNNNNNNNNN 

8451 MNNLMQNNNt^ i^MWNNNN NNNNNNNNI^ Mt^NNNNNNN 

8501 NNNNNb^INbW NNNb^NNNN^ IWNNNNNIN NK^IKQi^NNNNNtl NNMtlK^bQilNb^ 
8551 NNNNNNNMNN NNNNtMNNN IQNNNNNNNNN H^NNNNNNNN KNNNNNNNNN 
8601 NNNNNNNNNM MtQNNNNlNt^ NNNNNNNNM KN^INN^3NM^ KNNNNNNNNN 
8651 NNNNNNNNNEI I<]NN&03NNNNt^ NNNNNNNNNtT NNNNNNNNNtT NNNNNNNNNN 
8701 NNNNNNNI^ I^NNNNmW NNNNNCMW NNNNNNI!^!^ 
8751 NNNNNNtlNt^ N(M3NNNNtAT IQNNNNNNtW 13NNNN£3Nt9^ 

8801 NNNNNNNNNN NNNNNNNtW KNNNNNNNNM Mf]NNNNNM NblN^raD^^NNt^ 
8851 ItQNNNNNNNtI MNNNNNNNNt^ MNNNNNNNNN NNNNNtS^^^ t^Nt^INNNNNN 
8901 MQNNNNNNNll lQNNNNNNN£t7 NNNNNNNNNtT KNNNNNNNNN NNNNNNNNNN 
8951 NNNNNNNNNN Nt^^NNNl®^ NNNNNNNNE^ MNNNNNNtW MNNNNNNNNN 
9001 NNNNIl^NNt!^ NNNNNNI^IlQNN IQNbMQNtttt^ IM^tillWt:^ l^^NNNIlM^ 
9051 NNNNNNNNNN KNNNNNNNNCT KNNNNtMW MNNNNTOW KCQNNNNNNNN 
9101 Ntl(3NNNNNN(7 NNNNNN(3Nb3N NNNNNNNNNET NNNNbSNE^NNCT NLMINNNNNtT 
9151 NNNNNNNNI^ MM^DWNNtT NNNNNNNNNtT NNNNNNNNNN NNNNNNNNNN 
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9201 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
9251 NNNMNNNNNCT NNNNNNNINNtT NNNNNNNNNtJ NNNNNNNNNN MNNNNtiNNNN 
9301 NNNNNNNNNN NNNNNNNNNN NNNNNNNCW M^NNNNNNNtf KNNNNNNNNN 
9351 IlSQNNNNNtQCT NNNNNNNNbN NNNNNNNNNtT }>Qsl^O^NNNNN NNNNNNNNNN 
9401 NNNMNNNNNN* NNNNNNNNNt^ NNC^NNNNNNN NNNNNNNNNIT NNNNNNNNNN ^ 
9451 IS^NNNNNNNN^ NNNNNNNNNbT NNNNNNNKW NNNNNNNNNN NNNNNNNNNN 
9501 NNNNNNNtMT I3NNt3NNNNNt^ NNNNNNNNNN NNNNNNlQ^NbT NNNNNNNNK^ 
9551 NNNNNNNNNN M^JNNNNNNNN" NNNNNNNNNN MNNNNtlNNNN NNtM^NNNNN 
9601 NNNMNNNNNNT NNNNNNNNNtT NNNNNNNNNN NNNNNNNNNN 

9651 IM^NNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
9701 n^NNEOQEl^NN' NNNNNNNNNN NNNNNtS^NNN NNNNt®]NN^^ NNNNNNtt^NN 
9751 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
9801 NNtOlNNNNN^T NNNNNNNNNN NNNNNNNNNN NNNNNNNtW NNNNNNNtW 
9851 NNNNNNNNNN NNLSWNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
9901 NNNNNNNNNN" NNNNNNNNNN NNtSQNNNNNN NNNNNNNNNN NNN^94NNNNN 
9951 NNNNNNNNNN^ NNNNNNNNNN NNtA^NNNNNN NNNNNNNNNN NNNNNNNNNN 
10001 NNNNNNNNNC^ NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
10051 IS^NNNNtSSNN' NNNNNNNNNN NNNNNNNNNN ISINNNNI^V^ NNNNC^INNC^ 
10101 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
10151 NtS^NNNNNNN NNtSQNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNtV^ 
10201 NNNNNNNNNI^ NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
10251 NNNNNNNNNET NNNNNNNNNN NNNNNNNNNN NNNNNNNt^NN NNNNLS^NNNN 
10301 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNCWNN 
10351 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
10401 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
10451 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
10501 NNNNNNIS3NN NNNt^lNNNNN NNNNNNNt#3N NNNNNNNNNN NNNE^INN^^ 
10551 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
10601 NNNNNNNNNNf NNNtSINNNNN NNNNNNNtO^ NNNNNNNNNN NNNNNNNNNN 
10651 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
10701 NtM^NNNNNN NNt^^NNNNNN NNIS4NNCSQNN NNNNNNNNNN NNNNC^JNNNN 
10751 NNNNNNNNNN^ NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
10801 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
10851 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
10901 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
10951 NNNMINNNNN NNNNNNNNNN NNNNNNNEW I^lNNttlNNNN NNNNNNNNNN 
11001 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
11051 NNNNNNNtS^ NNEt^iNNNNN NNNNNNNNNN NNNNNNNNt^T NNNNNNNNNN 
11101 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
11151 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
11201 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN Nt®3NNNNNNN 
11251 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
11301 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN IV^NNNNNNNN NNNNNNNNNN 
11351 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
11401 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNIt^ 
11451 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
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11501 NNNNNNNNNN MQNNNNNNNN NNN^3NNNNNtT KNNNNNNNNM NNNNNNNNNN 
11551 NNNNNNNNNN NNNNCS^NNNtJ NNNNNNNNNN MNNNNNNNNN 

11601 NNNNNNNNNt^ NNNNNNNNt^ N^QQNNNNNNI^ N^qNNNNNNNtJ NNNNNNNNNN 
11651 NNN^iNNNNCT NNNNNNNNNtT NNtSINNNNNN NNNNNNNNNN MNNNNNNNNM 
11701 NNNNNNNNNN NNNNNNNNNtT NNt^lNNNNNN NNNNNNNNNM NNNNNNNNNN 
11751 NNNNNNNNNN NNNNNNNNNN NNNNNNbJNNN NNNNNNNNNN NNNNNNNNNN 
11801 NNNNNNNNNN tOQNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
11851 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNN?V CITn^IOW^ 
11901 AAAHGTOGS GGAGAGITIG TIGAAGCKA GAGIGAOGAT QGKIXSmSMi 
11951 CSmrCAftGr OCnCAIftlC CSGAAAATCA GTAGiaCTOC ATdGAGTIG 
12001 maCAG^ AAAGGAGTIG i^AGAIGAKIG GT^GmSSAKT GIAAAAGCXT 

12051 ■Mcrmcc crcciCRGcr TmaGTcriA AO^iaATCA gojiujltia 

12101 (jlUTlLTlT ATOCXXCTCT OCJCIGMVIGr T3C3IGKIGAC Al'lUlTiTlU 
12151 CIGISmG^ I3^Q^AAAA3A THjCCCMSIPA TnS^GGAAnr i\AG?OSm^ 
12201 AATTCQGAAG iT^GACIGTIG TOTimSSftG TiTi'iL'iTiC GATTGIOGAA 
12251 TVGlGmSCl^ QCXSalAXAXZV TQCrAlG'iCT GQCTmO^ 
12301 A3ICEAAff^ AIGAGCaGAC CmAGGAGC TIOGSOTAG'TIGfiGGIGA^ 
12351 CaGRCISmT AflTCIGCTIA OSIOXSOG CSPtfVAKEftOCa. TaS^aOST 
12401 GSriTAAACA QCAGACMTT AIGAICICM AGSmGO^ TCIOGAftGrC 
12451 AGaCSraxaG (X? ia?i ' l G G ? r TCXrEMCfiG GSCTCT C CTC ciGC M ' i i:jcr; 
12501 aSIGKnCA. CaaOGCSm^ AGAGRGIMG ACAGCaiCSAG CAAGCICKG 

12551 Trmrcnc TiMaftGRGC ACiGaiaxA iuaiuagogc cxxmtcica 

12601 IGACCTCaaC •DW^CCIGAT TftnTTOCAA AGGOOOCaaC TOCftAAIGCC 
12651 iCIOO^riG?^ GAGTEAAGGC TICM^£XIKr GAATnOSIG GC3QAAACXI3^ 
12701 CSOmO^ TOCZVIAATIC A3GO^GM!AT TIGQGAAGE\ AOOGTICS^ 
12751 A3CACK5^ GCTMRTTrC G]303^ICIA AAGAMCmG <3^ICTAA37A 
12801 ArmAGATO CTiim'iUOC AATTAAATm AGAISOAIG CiTi'mUAT 
12851 TSOTAGAAT TiTi'iAAAGft. QCnCITmG AGITRGftCM AGATimGr 
12901 OmaGlCaC TTOaOTIC AATAAGAIOS AAAAOOAG ItSAAAAAAC?^ 
12951 Om^AGGAAT TGOQ^AAnT OOXATim GAGTCIGCSCT TdGAATIGT 

13001 TiTracsftGrc ASRGnGrm AmcxrroiAA TmaasriA AAjsaocrcT 

13051 GIGOOaacaA GAGAAnOGT GAIGERGCAT TOCITKMG ATCOCaAAAA 
13101 JGRSOQCGAA QSTTTraSIG CTOQaCrKA GCTTIGCafiT TSOOCS^Z^RGC 

13151 (smTACiT iGAcrocroc TEfiGOSOTC (XcaaciTCr AdTocna: 

13201 CftGiaCMTr GCjITOCDVCA G9SIGAAA3G AAIGCKXaO TftTOOTTCT 
13251 GOGAflmCr TTCAGQCIGT TGACICTGRT AIGCAAAror CSflQCIOXA 

13301 GrmGiTOr Tnocxsvror gtaagcs^aig AC3^AC2m3vr AAnoQcrrc 

13351 TSTOGfiaaG CAfiTIGIftftG AGGRMCOOV ATITCIGRAA TOTIftCXnA 
13401 MAAGIGACr TIAATIGACG AAGIMGAIG AIGIZO^AGG ATAOGC^AGA 
13451 AAIGQ^AAAG GIAATmi3^ AfiUbTiltJAT OaSD^AAATS TGAOCXAIGT 
13501 GaiCrAOQQC TRIAAAGGftT TTC3^A3aAGC AGAAGGAOSA 0310331101 
13551 TSA20\AAGC ACB^AADaTT TTIGGAIAAA Q^A33VI3^AIA AITIUAGAGT 
13601 AAAGQOI?^ GQGAGSGTIA 'IOI3^a3rAAG IT^GnGIAAG AI033GAAAG 

13651 AnoosraGr ArmGCftrr -iMCcrEAAT GnoAcrrcA Gixsmsncr 

13701 CITIGIGlOr TTTCraGTAT AAACTGCATA C3m3AAAGIT AAGAATCTIG 
13751 IGmAGTGC OmmOS^ GGAAGD^GAT A03AAAACCA AACIOGAAAA 
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13801 AIGEAIGGAG AiUnUJilA i^AIGAO^GS^ N33M^>MXS^ CTIGICIGAG 
13851 CITCMCrcr TOOTCmC AUiUU'iUbTr CIGRGCX3Cro GmaociGA 
13901 ACiaXTIA GCSGOGAAAA QGCCKn^MG TMiRCM33JT TIGIGiaS^ 
13951 GAAGIGGAGr AGAACAAAGT GS^SAGSAST IL'iUriimT mjlWlI^LT 
14001 GAC^GIGIGC TiGiCAAGIC ADW^ACSO* IGAGS^IGSA. AAIXCIGGSAAG 
14051 TCAITCEATA CAmTCTIC TTIOCCTAAC AICI3^GICAG TEAOOTIC 

14101 iQC3CftGrrcr TnocrrnT ocMGrrnT OGftOGCiGiT acrcrroacr 

14151 CEACMGIMj 13\AAIGCICr AGITCftlGAC CXSntSICTIA TCIQGIACIGC 
14201 OVIGlCAGCr TGCIQ^ACIO^ Itn^TIO^CA GQ^OQ^GIGA. CIGI3\AA?0^ 
14251 QCATEAGIGA GGKEAAAACA GIGGCICTCA MLTiTiTlG AdGIGCXIX: 
14301 QCSGD^AAAA. TACALTi'lUr ATIGCAACrr ArGTATACTT TATD^XAnXjIA. 
14351 IGAAI^^ATIA AAACZ^AAAQQ TTGATIO^ AAAAAIUnT fOmiS^CCC 
14401 T3IGCXMGC AATCTMM LTiUl!ft ! i ' XLT TrXL ' iljmU imTITITAA 
14451 MGIGIGCIT GCXS^IOSO- AAATIGATIC OaGAGTIGSA. AAAACACIG^ 
14501 OCIGACAACr AA1ATC3\C3CA TCrrATTGCr TJWOCKT GATOQCnCT 
14551 'mi'lMUi'lC AKS^IAAATr TQAAGOCJCIC AAD^IC3^GC3^ IS^CO^GAAOC 
14601 TTCMGAOCr AAOXTIAaC TAGmiTCr AAICI3OT3ff TEACCnSOC 
14651 (30CAGCrC AG^riTCATr OCS^AnXGAO^ AjTAAAGITr Ti'lUllAATTC 
14701 CriGEAGCIT GCOTICnC AIQGIGraCA CTL'XUnUAA AAICTACIAC 
14751 ULlO M Tii: T l i: A (J l ULT r TACraCTTAC TaCTACXXM lOClGGGGCT 

14801 caAcncAGQC cxTEAacAAac AGcaroarr laciaACAcr acnocjcxnA 
14851 cxsoaoacr GasrraosiA gitciotot KMaAroro GnocAAaG 
14901 TromcoG TmnKTiA TGrorrnTc iLTimiuic ocsmAAAm 

14951 GIQ^ATAITC CaGAGCSiTAA GGaAGICKE C3OT3^AGGAT OOCEAAIGIT 
15001 mjl^UIlA^ CAIOnGQCA TIGGTIGGAT GAAIGAGAA^ i^AAAAAAGAT 
15051 TCnCIGnr OGAAOCaAS^ TACS^AdOGT AXOOCmAG TLTlTiUm' 

15101 TrrnTrnT Tmocrric TdMSGACA aaGrcicacx: AromaoG 

15151 CroaGIGCA GK33]X3C3^ CSOGdOC TACaaXTIG TACTOCiaaS 

15201 CBMGiGAT cxTOCiRacr csmnocCT ASiaGciaaG Acnocs^aGCA 

15251 TOCaCCACCA TOOCAGCIC AmTAAAAA AATrmnT GncaGAO^ 

15301 Mrcrrocm tgitoxisg GcroGrcriG AAcrocrooG crcaAGrsAT 

15351 oCiCriGXT CAGC3CICC3CA GAGIGOaGG ATIAIAGaCA TCATOC30G 
15401 aVXIGQCXX: CmAGAOCr TTAATIGOG A3CAGCaGAG GACJytfflGAC 
15451 AD^AATACRG GATnGACIT TCATnTTAA GIMCAAATT MIGAiaOGrr 
15501 IGACAAACAA GTCAIACAGA ATCTTCAI^ AJCACjTiUJG CC3CAGCTAAC 
15551 TCKmAOXA AGACrTTIGS GTCT^AIGAA?^ TICIGC3C3\CC TAAGITOIAC 
15601 CS^KCAATCA TCTCAmXT AAAAAOSAAA ITCAGTIGIA G2^ATmaGG 

15651 TrrraGGATT crncrcmA aaogagsag OGiGCJC ft CT crrcftAAGCC 

15701 TCACS^ATiaC ATnCSmaG TldTAIQaC ATCiaaGTIC IGSITAGAGG 
15751 QCIGAIGGAA. GTACTCAAG?^ AA!EAnGGA?^ GTACTCjAAG?^ AA3KITAGAA. 
15801 GCSroOGAAGA AGGEACJCTCT CnGITCTIG TCAGIGGCaG CAOCAACaGr 
15851 aOGACrnOG GrCTCIt33C3r TOCJAGCrCRG CftGCWSAGGT ACIRGIJOG 
15901 imzrCCfiCC AGCrrO^GCA GGAGIGO^ CrCA3GGG!AT O^SAACXS^ 

15951 ocmTcxix: TnGTicric cs^gcxtrgoc aacaagitig m^cmrrc 

16001 CCIGCaTDA AAdGOaCIC TSTTIGAAAT AICTOaGIA AiTmCTiT 
16051 TOCIGACIAA TACAAOlGr TAAAGAAGCT GAAGCIdOS TS^AGTEAAAT 



FIGURE 3G 



Docket No.: CL0011950IV2 
S rial No.: TO BE ASSIGNED 
Inventors: Fangcheng GONG tal. 
Title: ISOLATED HUMAN ENZYME .. 

16101 GC3aC3^AC3^ GGICTIGAGr AGCEAGIGAT TiTiUriUCT AITOSIMGr 
16151 AAfiTCEfiGAC I^CJ^^CrrriT ASKXTTrrr TmAAAGRGG ACIGSITIOT 
16201 CD^SXjA^IGAA TACMQVnG ATIGATIGAT TaATToATIG AnrnXTT 

16251 TncrrmT Tm'mufiG AaasAGicrr GCicroia^ ocsGGCiacA 

16301 GJX3CM3mM: AIGATCTCTC CIOOGCS^ GCICdOCIC OXJUUi'lUC 
16351 QOCXETCTOC IGGCTCZm: TCJCIGRGTRG 0009303^ AGOCJ^TCIQC 

16401 cftocaaacxx: gqci3«3tit mG ' imTiT nGiaGRcac Gcaosmcftc 

16451 OmSmGOC AGGATOCTCr OSAICICCIG AOCTIGIGRT aoaOCIGOCT 

16501 CRGOcrcrrA aagtoctorg atdogoca TGftGocaacA aaoaaocxCT 

16551 AATITftTEAA AACnTOSGG TOGTCaOGIA ATICIGmT GIOmSflA 
16601 TncmAATT ATCAAmiNtJ NNNNNNNNNN NNNMNNNNNN NliONNNNNN^ 
16651 NNNNNNNNNN^ NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNCT 
16701 NNNNNNNNNN NNNNNNNNNN NNNNNNN{QNN MNNNNNNNNN NNNNNNNNNN 
16751 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNM NNNNNNNNNN 
16801 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
16851 NNNNNNNNNN NNNNNNNNNN. NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
16901 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
16951 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNES9NN NNNNNNNNNN 
17001 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
17051 NNNNNNNNNN NNNNNNNNNN lOQNNCt^NNNN NNNNNNNO^ NNNNNNNNNN 
17101 NNNNNNNNNN NNNNNNNNNN NNNNI^INNNN NNNNNNNNNN NNNNNNNNNN 
. 17151 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN* 193NNCt®9NNN NNNNNNNNNN 
17201 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN IS3NNEA1NNNN NNtO^NNNNNN 
17251 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
17301 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN IS3NNNNNNNN NNNNNNNNNN 
17351 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
17401 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
17451 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
17501 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
17551 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
17601 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
17651 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNfM^NNN 
17701 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
17751 NNNNNNNNNN I^^NNNNNNNN NNtSlNNNtO^ NNNNNNNNNN NNNNNNNNNN 
17801 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
17851 NNNNNNNNNN NNNNNNNNNN* NNt^^NNNNNN NNNNNNNNNN NNNNI®3NNNN 
17901 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
17951 NNNNNNNNNN NNNNNNNNNN NNNNN^S4NNN NNNNNNNNNN NNNNNNNNNN 
18001 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 
18051 NNNNNNNNNN NNtSlNNNNNN NNNNNtS^NC^ NNNNNNNNNN NNNNNNNNNN 
18101 NNNNNNNNNN NNNACaGQCA OV^m^OA WOCICGCTk. AiTi'mUlA 
18151 TTnTAGBA CS^OGSriTCA (XMCTEAGC CaGQCIOaCA TOSAMTOCT 
18201 GAOCICAGGr GATOaQOaCC CCICAAOCIC OMftGIQCr QOGRTDOG 
18251 GOSEAAGOCA (XAIGCCIQS CnGEAmA ArCITOO?^ CAGmTAIG 
18301 NI3rM33JX3G IXSIOmXXr ACITDO^ GAAGIGGSTT AA!IGrAGG(?r 
18351 TCAAMDGAIA AAaaCE^ACT T3CraAIftGr (30000^ TmAITiUl' 
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18401 CnCAGIGDV GlftGAGIMC TGIGAACIGT 'E^Q^GITAIG AAACIGACAT 
18451 GSAAAGTIGT AmOCS^AAOS AGICmGCS^ CICTCngCG MaCiUi'lftT 
18501 GEAICRITIC ACTDmmXS GCITCaGCIT GCXSATITCrC TACIGTAflGT 
18551 GSIGAGAATr GAilO^GAm? TXAAGG^VAGS TCCTIAG?^ AIGCAGI2CIA 
18601 Cmm^^ACA OSOGAO^ i^AS^AGOm AAXAXZCBOV O^TCTIOCTr 
18651 ' mOJi ' lCm ATAGOGCnC GIOaGACJO^ T3aGC3tfOT GC3C1MGKIT 
18701 TTDOAGGC IGAaS^IGCm TCIGAAIMC CTAmTD^ IGGAAAACIC 
18751 TOCMTOGT GdaOCKaG TGCSVmGRC OSCiaCIMT CIGICiaCIG 
18801 O^AAAAGASC OmSCXXS^ GGQ^GAAAOS "D^AGITrmC CX:2mTia:T 
18851 TGSrnTOGT ATCAGTIGAG MCMJTCIAA IGEACrAOGr AlUiTiUCSm 
18901 GC3C3^ACIRCr TICTOaOCM TCnCMTIA MftTCCITIT ACXMTMTT 
18951 OCTCATICAC C3^AACAAmr TTTCXXMRG TnCIGOGAA AGIGIftATIT 
19001 ACmSAAGAG GmAAdTTO GAACIQU3Sr GIML'ICIGC AAAAATATIT 
19051 AGGroaGmr AOaOCnGm AGAAAAICAA AGIQGAGAAA AGAfiGGEAAG 
19101 TIGAflTITIG TDCftTCITIT GAGRGAGSIA TITEAACaAG GTinGSRCr 
19151 ;^CK9CIGIGA TTOmSAAA GCIT^AIGAA?^ AIGAATnO* AAAGPGAId 
19201 TaCXDCaAftA AiaATCmT TGC30TCAC CIGIGAKnT GWriCjiTl ' 
19251 TITEACIGIT KTOmmEC iGGAAftTriG TIGftGaC30: GAAAGGACaG 
19301 TAITIGAGIT AAIGCIMCA TAACACMTA TEOIAAAG ISmCITnT 
19351 CSSniGICCk ACmULTlT TISGAGSnA IGAGAAGOaS TIAAAAATCA 
19401 TSOTO^ATCA CAAAITaGfiG TGAATITAlSr OSCICIGGftT AA(3^AQCMT 
19451 CnXXaGIfiT MBTIftACM AAmSIGSIT TICIAACnT TTimMGA 
19501 CDGACAGIAA GAAGDOIG mCKnGm IWiUlMGCC AGACIGAAAC 
19551 AAAAMCTCA TSOmCT mULTlUCT GC3\flCSm!IT CaGITIQCIA 

19601 Trmcracr GCKmrnn tttd^aaata cicrnTATr taaaaaaaat 

19651 ACEAKPCOS ACXTRCTAAA TlUAl'lHlbT AAOCIGCmA TSTGTAltSVA 
19701 TCmAMTT GAAAftnaGT GSPOOMSIMZ ACOTCTITC ATCITIGfiGr 
19751 GICmmA MGEATRCTT TftflGCSiaTfiG AGftGGITICA TEKEOGIG 

19801 wi'iuiusr iGcrormA AOOMacAA ATAiacraGC TmircmA 

19851 AGIOWOT TAAAATTICA TaQCrDmT GAATITCAm GnTCCnOS 
19901' ALTIULTiT a^GRGQ3AAA TGft33\AftGAT TmOOTGA AIGKITnGG 
19951 CnCAIGATC TITC30CAC GMKriGIAA ACIQGITCftG AAAICICIM 
20001 CTCGSAlGrr GCIGAASGAC TiULTlftATO ACmSAAXAG AGA33^AAAAT 
20051 i^?IZnCD^ C7IG3CXID3GA AGULTi'IUOS 13^AGAGGAGC 'mnT^IGAGT 

r 

20101 TTmocnc TftmnaGftG csmnTRKr OTcronAAG ciurimTiu 

20151 ISO^GAOCJIG AGAAATIGAG A(?ia^GAAG2l AICmGAAG TCAIOCAGIC 

20201 73um:iGiGr arcrc»3ia^ gigaagaaic aAAGia?^ GAGsrooraG 

20251 TIAACRaXXA CAAKTICrrr J^SACATTTCr AnX3^3Arrr TCKSOTERa: 
20301 TICriTCaGC laSOTCATO TIGiamvr AAAGI3\ACIG CftCaAGOSOC 
20351 laiftTiaO' ACRGCRQCCT CmACTOCr TftOCICICrc AGCftOCXXnG 
20401 CXXXTAIOaC CnTTCX3^ CIQCACACIG CCACAGCI3\A AGICAQCTIT 
20451 TCDOOCSiC CICTCmTT CIOOTCfiG GCIOXnaGC ATQCmiGIG 
20501 TSITCAACrc GnClGmC TCXCTGIGIC TCTIGIGIGr CXHTICICEA 
20551 TCItaiAAAA TTAaaCTDS^ CITITAAAAC TIGQCrCCIG 13^^^0300 
20601 ACrmCIS^ CIAAAaZ^AAC AnXTDOOS ACriGAAATA GTRITCIMT 
20651 O^GITGAIGA ADmXS^GIT GAUGAATAT 'ICIM'ICATT GAAGGCAAEA 
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20701 TAftGIGAAIA TAAATRIAAA aCEOOt3C GICmTAAC CDOTCAAAT 
20751 CZ\ZV3G)G3Cr TAACnGATT ASXS^AAAdT TDGAGAAAA?^ GAAOCASS^ 
20801 TPnS^CMCIG TTAIGATITC Taa203^ATr AGATIGCIGC TACnOGCIT 
20851 TTAATAAAIIG AGAA2V?OAT aSYD^TAQO* 13^AAG?^rnG M^TCdMOT 
20901 MQCCIQCIG TmOISTRk laAAAACATA GOCITIAAAC ACIGEAAAAC 
20951 IGD^AA^VCAA AlKJlTiUAGG GT^Ui'lAAAT "raGAAGAG^ CTACrriGAT 
21001 AGAGAIGiaS AGAAOQCSOT TSaGAAGOCT AGCTOGAAC TCTICAGICA 
21051 GAAAACAAAG GCXTCnTTPC TXGrAICAAA TCT^AA^^IGSA AA33^rSI3^ 

21101 cfticna^ AEAiGcsrrcc cnooaeEG TiciaGcacA Gi3w%Gi3mA 

21151 MTICAOCrA CDOT3\ACr CXXmATTT OOGASmJCT AGATTICiaA. 
21201 Q^^AAICr AGIGTO^AGC KiUi'LXJJiUJ TAGAICAO^ i^AAATTmT 
21251 CriGRGQCrC TCIRATCiaC TAnGTOCftT IGACTIGAAA GATCrATOSG 
21301 TDSMOCTAC A Ul ' imOA GAAGEATTIG TD^ATTraT ACtOQCriTC 
21351 CIQQLTiCiG TTnCATOGr TTlTEAAriC TIGAacrCACA GITCaAOSn' 
21401 AAA!mCXnX3G TIGAIQ^AGT AACnGITIT GIGGOmSAC TTiaO^AGC 
21451 TCIGiaOTC OCnO^AGAT GAAAACICAC ATGOGCS^ ATE^AAACIA 
21501 AGTIAIIATrC CXHACIGC?^ TATITUO^ TZGAGTIT^ TOCITAAAAC 
21551 TmAGTEAG ATTCEACITr TSVCTIAIAGC CIAAAITITr ATIQCDOT 
21601 TramXTIC CCaCAOaCIG TAGCmGGA TCS^GTEAAAC TTCIGAACIA 
21651 TDGTEACm: CEACA3303r ACIO^CnCA GG^AITAGCA GGGAAGAGAA 
21701 TIGGAGIGTCT TiaTAIGGT ICLGCJITiaG CIQOCACrcr GIACICICIT 
21751 AAAGK30C AACSOGCiaC AOaaaGTAAG TaOGAATCT TICftACSaGA 
21801 AIGITmGAG AAdGAGTCE AGOCACftGIG GCIOOm: GEAKraOCM 
21851 GAGITIC3QGA GGOCXaAGQCG GGGAGATCX: CIGAGSIO^ GAGTrOGAGA 
21901 OCaGTCIGQC 17^AC3m3QCr GAAACXXXOT OCIJiCrAAA AKiaCAAAAA 
21951 TiM3CCP£33T GAG3IGGIGC AIGCOGD^ TGCIAGCIT^ TIGGGAGGGf 
22001 GAAGI!AGSAG i^ATGACTKS^ ATOCAGGACS^ GOGAGGTIGr QSimsOJA 
22051 GA3CACACCA CiGiO-'lOA G(X!IGGCi*IGA OGPOSSMSA CTCTCICAAA 
22101 i^AAAAAAAAA AAAAAIGIAT TGAGAACm: 1CIGGQGAAG TrGATTTAGC 
22151 PGTCnCiCk AGIGAGGACr: TCAATCTSIC OCACfiGATCA TEACAAIATr 
22201 TiaGIUnCA TKOTCriT O^GIftGSITr TTACICICro CXCTAAAAAT 
22251 CnmxaAAA AAAAAAAAAA AnCEAOCIT ATCIGGAaaA AGGAaMGAC 

22301 iz^Gnaicr AAnrmm oocnaTOsr crraacEATA TimAQsrcA 

22351 LTiTiUlUCr TTOXIGAGC AQGAAAGAGC AAAAATOIAG AGAIAAACIG 
22401 AIGAAAACIT GACATIACIT TTS^AAATTA OACD^IGGGC O^GGIGQ^ 
22451 GGCrCAO^ TAI^CXXSl AOOTCAGG i^GGCZGAGGI GQ(»GGATIG 
22501 CriGAGQCOV Gft Hjl ' ltA AG GCXS^ACX^IGA GCmKTAGT GAGAOCXXS^ 
22551 CTCIAJIAAAA. AA33\AXAAA2V AXAAAAXAAT TAOmsaTGG A^nAATTGrA 
22601 (SOAGTERT TDmGriTC AAATDOGO: 'IWiTlUC'lftA CTIGGOMr 
22651 GQC3GA33^ O^AIAAmaA TTICZAGICr C30ICAXAG GACS^Tib'lC 
22701 AAAIMSTAT GAIdTATCT TmACEAAT CS^GEAGCXaG TAGnTEAAT 
22751 GAAAA3GAAA AGTrsnTIG OCKaTnOG GAAOaTTEA Cira3QCITC 
22801 TrnOGACAT GATITnCAA AAAAATCTIT mATCTTaA XITOTCACrA ^' 
22851 TmAGGSTC TGCTCTIGAT AAAAXAAC3^ O^AGITmiG TGA^XTTAAA. 
22901 la^fiGGCriG ArrcaAGAAC TOGIGIGGCA OCS^GATOICr TCGCIGAAAA 
22951 GAIGAAGCrc AGAGAGGACA CaSlCAl'lT GGGIT^AAAAT ATIAAAIGIT 



FIGURE 3J 



Docket No.: CL001195D1V2 
Serial No.: TO BE ASSIGNED 
Inventors: FangchengGONGetal. 
Title: ISOLATED HUMAN ENZYME . 

23001 crrn>iMjrTk Aooamros AG33cnGAaA TCAnafiOGA loccoaftT 

23051 f€C3KrM£3Gk TT^TGAAGACT TI^CKJGni CDVAICKS^ GICACjIGAAA 
23101 ATEKTiaaGA "Effi^IGAAAC T33^TCITIM LTi'iftl'lMC -ftGAIGAftTIG 

23151 isajaxsaiAA ceaatigtrg Aranacrc acrrrocriT AGrrcT^ACiaT 
23201 ArraoacaGG GncAAao^ Tiaocrrr GAftOGAAOsr osracrERGr 

23251 •DVaOSIGSfiT GAAAftXAC3V GAAGAACTIA 030030031 OJCaCICCT^A 
23301 AIGA:rciACAC TITSGAIGAA GQAGIAGGAC T]X3nX3CXriC AAAOVmSCA 
23351 ACIGAGGEAA ATAAAftGAGT TOCXMCTOC AIMPCmGG GITEAGGAGA 
23401 OnS^ACIGGG ATm^GCAAC KLPAimMn: GTCAGIAAAG AA13)GI3^AGG 
23451 aCICIG93AG raSmCTRG CIGiaCIMT TOC3^ATIGIA TAAAGIGCIT 
23501 IGQ^TIUAA. TIAI'ilAAXM? TTD^AGAAIA "DO^GIAAAG GOOSGGIGO? 
23551 GIGOCICaaS OCIGDiAIO: CaGGACmG OGAGACIGftG QC3^a3CftGftT 
23601 O^OSAGGICA QGAGAatAAG AGCAKCIOr CD^AOmSTT GAAAOanGT 
23651 CICDCmAA AA3ZOAAAA TIT^SriQQQC TiajCOXaC GIOCCIGEAA 
23701 TlOCaXraC TCSGGfiGacr GfiGK3^3GfiG AKTOacritaA Aa303GAGr 
23751 OO^GSriGC AGmAGCTS^ GATCACACX3^ OGCACIXrA OXIGQOSC 
23801 PGMX3^J^3^ TCCI^nXJTaA AAAAAAAAAA AAAAAAAAAA AAGAA33m^ 
23851 AGEAA2^I30' AGGnTEATT AA3GA330:3V GG2^ITI3^AAG GAAGACIGAT 
23901 AEftGAGAGAA QGITCMnG IQGiGIGICT CTTIGIGftGA GAIOSfiGTAG 
23951 AGGGACaAGG ATUL'mXJAC ATCiaOOO: AGATCaTOGT GAAAATCIGr 
24001 (DCTCaAATIG TCftAGAAGIA ACM^TOOPG CiMUAlTiU AATICCTSrr 
24051 AOCIQCiaGG C30TI30T AOSnTTCTr MTEAAKCT TSVCAACaACC 
24101 TOCnGAACT 'miAAAaGA TACIGTOCIC OCTmGAGA TGAQCJCKXA 
24151 AGAAGITACA TraLTlUCXU AGGATI3^XAG GTAGIAAGm TI3^AAG03^ 
24201 GTEAaaAACr AAGSACmA TAAOCTIGAA ACDOlftTr TATCIGCTIA 
24251 CIACJ^AGnT OGIAAAIGCA TPGTCnXSCr TmOCDOT AmMATIA 
24301 asraGO^AGT GAAAOOQaCA CiUlTlGAGT IGO^A^VDOV AoACnC^AQV 
24351 AGEAAAAm: IGimGIQS TOGGTCICIG TOBCSmTr OiTXCIOXXX: 
24401 CXXTKHOGKr AAnGBOKC lAAAnCAOC AJAAGGIGAA AAKIGGAaST 
24451 TGAGTIOrT TCAIGAAAAG -mmiaAAA lAIAIATrm GCMAAACIT 

24501 CTOCsoGrr csrocrrEAaT AAGmcrrr acsgraacit TaKTraGiGC 

24551 CMOOTCrr CJiaaGQGAAA GAAICAIT^ AGOSVataAC 'iTm'lOdT 
24601 'llAl'iTlMC A!IAl'ltI!AAG OXITXD^ AAAGIAGCAA GACKXTIGC 
24651 aOGCAGCS^ GAAOCriGAAG GAGCTSTCAT lAGIAAIGGG GAACATIAAG 
24701 A3ACrCICT3 AGGIGCAAGA CnCAGaSIG OaCTGOQCaT GQ33It3GaGG 
24751 TAIGSGAAO^ GTIGGAGGAA aX3QGA3ATCT QGQGAXAATT TIAAAGGATT 
24801 ACAIGnAIG TAAATnTIA IGIGACIGAC AIGGAGOiTC GATCACTATC 
24851 GSIG1ACIT3G GRAAGTCTCT TtGCTCIATr TQCIGAC3aX3 CTXUL ' Ilji ' m 
24901 TQGICiaaaC AAIOOCAAAT GTACIOSAAT GAICTIAAGG GdCIGEAAA 
24951 ACTTCAnaCC 'ILTi'iaJOJA TTIGISmrA TSAroTITOG TITnAAACA 
25001 IGGEAaAAIG AATIGIGrAC TICIGICACA AGAAAGC3^ QGIACrAATC 
25051 TOCAATIAAA AAATITITIR ACMGIAAGA ATmGEACT TTSAACAACA 
25101 AGATIACAGA AAGTACOSr GGTnTIGGA AAACAmCT AGCTIQGQGA 
25151 ATOIGACAAC ATiaXXAGT GIGGIAAAAT TaOOGIAAAA TCIOGTAAAA " 
25201 TGIGAmiSC ACAAAOGCIT TGAAAAIAGC AAAACAAACA TQOJLTmT 
25251 CTAAAATIGA TAAATOriAA ACSOSAACS^ AAGAGCIGOG ACAAIAAAAC 
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25301 ACIOaCICTC GAMCIGGAA TXSrmM3ICC M33CCP£30^ T3AC3W\AflGr 
25351 ISTIGD^AIG KTICIGAAC AGAGAAACAC "nXOmtSA GAGQCTICIG 
25401 OIAmSAAAA O^IGSISOT IXmSPOCIQ TGAASSm^ TCISGSIGIG 
25451 CrULTXaAATC A^nCMOGT AGATD^TQCT C5^AC3^AC3^ GAGATCTiaT 

25501 TOGaosiGiG GATCftoaGfiG Tnunui'iu cwjiOLTit-T TiacaocnA 

25551 TTTIAAfiGAA TAAAIGAAAC AlTiTiUiULi imJiTmT AAAAATmA 
25601 AATQGAAGQG AAGAA3AGC3S GQim3CATr ATEAGQCIS^ TTCIGATQCT 
25651 AAATIO^ACA TAGRGQC^ 

25701 AC30GCICr TnCCTTTIC CiTl'mTiT 'mTiTlUUi' AldGTrCAA 
25751 TGAAAA33^ GTATCACXXA AGTITmO:: mSTCIGACT AGAftGUmC 
25801 C70TCAAGG TCIGAAGEAG QOTimr TIAAAAAAG^ ACAAOATO^ 
25851 AAACmsm: ACS^GGAraS^ lAAGA^Om' GGnS^AAO^ TmOIGM? 
25901 A30TITK3G IGCKSyOA TSAi^TCAGC CTDmGATr GTAAAATAGG 
25951 GAIT^jnCSGA ACIS^AIGIAC AGAACIT^AAT TTmAAACT TlAiTiUL'iG 
26001 TTAAATICIG TGAAGTITCA GTEATCD^ ATAAAlSffiC ACAAAXMXS^ 
26051 A?03^[I3^A3nr TTC^GATIGC AAGCrlAASQ^ GIAif^D^GISG 'iUlTiUUAAG 
26101 ATAdCriGr CIAA33mAA CIMEAGEAT TnGATi'iUi' ACAGTCAiaA 
26151 Ti'ltji'I!AAAA TGALTiCALLT 13\AC3^nO^ IGAIGIAGAT lAAIS^ATOIA 
26201 AGTICnGATT TAAAGAMOG TOOCAAAAIG GIGCSOGiaA TACTITiaCA 
26251 AJimUJGG ASMOaSEKr GTITIGAAAA GAGmAITIA ACrmaOGr 
26301 GCX3^GGAAAT QaGITnaC AAAGTCXSm' GOCOaGAATC OQCAGGCJCIG 
26351 O^AAXACIXSG C30GAGaa' TAAIICAXAO^ CXTmmAC OGSIGAGGIGA 
26401 AXAACmGA AA33^AAGITr IT^GAGAAAIG ITIO^GAm: TTGAGIATIC 
26451 TmrCftCrC TIGAACiaAC AACTTCGGCA AGAAATCMC TAAIMTCIA 
26501 TTTITAAAIA TQQQCaTDA TTTCAina^ GTraGITCaC TCATIXX3flT 
26551 CArn3m3^ TIOO^AACA TnGAAAIOC TAATAIAAGC AAGSIGCICT 
26601 GrmAOXA GAAATTIGAA AAIGI30AG ASTOS^IGSIC TIGICrmA 
26651 GGMCTSITC ATCIAiaAIG GAGGAAim OOGAaftAT TATTOCDOl 
26701 CriGAAACS^ AGAAATIAAC TCICAAATIG CSJXSCCS^Pa: A33a3aaCaC 
26751 TITOCnTaAA AEATITAaXSA AAIGAGTIAC TCITncCIT AAAAAAGdA 
26801 AGACEAAGOG CrSSO^ATC?^ AAIAAGAGGA AATITAGItSG TGAAOTraGA 
26851 ACiaCXXacr ADCAGCERGA GICKXS^AOC aaAAAGTCDC AIGITOCiaG 
26901 IGAICCrXaG GGGirnMA GAAGC3AA31CC CiaCKCTOSC AGIMTinG 
26951 CSm^VGAIGA TOCUCAAG^ CAOCATCAAG TCn3V3GATr CmGAAim 
27001 OSAAAIAAAC CAAAITOIAT ATnTCEAAT ACKS^TCAQC TOffiOTm 
27051 'ICAICAaUiC ATGICIGGCr TPCAmnCSS GAAm^OT AIAGAAGGAA 
27101 TCGACACAAC TAMGCAIGC TA3Q3AGQCA CS^GCIQCIGr CITCAAIGCr 
27151 GITAACK3GA TKSGTCXSG CrCTIGQGOT GCSEBTOTIAC ATOOCEATrC 
27201 CXXXXXCTX CXXAAAATIT TnTCD^AGS TIO^AaaGAC OCAAAIGACA 
27251 CTTTAATISA TOCAAnaoaC AftALTiTiUi' AATrmPOCT TGITIGGfiaA 
27301 TKTVM^^MA GAmiTmC CTGTCICTCA 'mTOCGAAT IGIGAATIQG 
27351 TC^ICTBOC TTOIAGSO^ AA3C3GICIKr TO^AAfilTIA GICWaiGSA 
27401 IGAO^GAGaC TIX3GCAGAIG AATPmAAA AAAAATD^ GCKTmCTT 

27451 •icrn3vrc3A agaaqqgaaa AGCArarrcr ggosjaama tm^oot • 

27501 CaGirroCAT prrraGITOT AGKHTCAAT ICCTICriGr GAAAaaACAA 
27551 AAAAIJOTTT TCaGG?^a33r ATOOX'iGGr AGITOCaGGA CaTATIGCIG 
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27601 TKEKIGCn^ 
27651 CIQCraflTIG 
27701 aSGS^AAGO^ 
27751 TSGAAGrfiOG 
27801 TV3CrM43PG 

27851 TrmrmT 

27901 TXX3C3>n3PiIC 
27951 TOCIQXIO^ 
28001 C (SEQ ID 



GGOCAAAIGC: 
AGdGTCGCr 

cmaaGiGr 

TOQQCICACr 
QOCrOCIGfiG 
ND:3) 



TOcrmATT 

TnSGO^CAA 

TioocriG 

GCAAOCICIG 
T?y3CIGQGAT 



TnGAAOGRG CSIftflGraCIT 
a^OGOGAGA AATTIGAAAA 

TEAromrr TnTCrrrrr 

TTOOOCAfiGC TOSmaCAA 
V CAOC3^CX3^ 



FEAHIREI 

Exon: 

Int:ran: 

Exon: 

Intran: 

ExOQ: 

Intron: 

Exm: 

Exon: 

Intixan: 

Excel: 

Introoi: 

Exon: 

Intron: 

Exm: 



16553-16577 
16578^18664 
18665-18829 
18830-19913 
19914-20079 
20080-20969 
20970-21140 
21141-21668 
21669-21775 
21776-22856 
22857-22982 
22983-23192 
23193-23356 
23357-24609 
24610-24696 



E MAP PQSincai: 
C hr aTOsaiie 5 



ALLELIC VZ^RIACnS (SNPs) : 
ENA 



Positicn 


Major 


MinDr 


Domain 


2061 


G 


A 


Beyond QRF(5') 


3388 


C 


T 


Beycnd CRF{5') 


4147 




T 


Beyond CKF(5') 


12272 


G 


A 


Beycnd GRF(5*) 


12936 


A 


C 


BeycBid CRF(5') 


13560 


C 


A 


Beyond C2RF(5') 


14127 


T 


G 


Beycnd C3?F(5') 


18789 


T 


C 


Exon 


18901 


A 


G 


Intrcn 


22095 


G 


A 


Intron 



Protein 

Positdcn Major Minor 



50 
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22257 
22582 
25232 
26224 
26695 
27982 



A 
A 
C 
C 
A 



A 
6 
T 
6 
T 
G 



Intrcn 
Ihtrm 

Beycnd C»F(3') 
BeycB^id CRF(3' ) 
Beycnd CRF(3') 
Beycnd CRF(3') 



OcntsKt: 



ENA 

Positicn 
2061 



ACftixAcnanaasccr^ 

tG,A] 



3388 



ACAAAATD^AGAD^AAIGGAAGI^^ 
[C,T] 

TTO^ARflTIGa ^Jl ' IMTmijlljllj^ ^ 
GAGftGAAAQOCTITCTnGIGIC^^ 
TGCOnTERTiaaSITCTRC^^ 
AGCACICAGAAGSICIGACrimriG^^ 



4147 



AAAAC3aCGRa3OTGIT3IAACRTC3^^^ 
TIOSATCTIXXMJ^ATOC^^ 

GAAGC?rAGTA32^G?VITIAA^ 

TmTmTiTimTmu GacsftGftca^ ^ 
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12272 AS^AAAlU^iy^iOJiUJAlUUAUn^^ 

ci3amuit3GrD^AAAiaaG^^ 

GGftCITfiGnGftG3IGaC3^^ 

GAGI3mn3CJ[TiaAAa^G(^^ 

OnGOCZmSIGSITOSITCXXr^^ 

12936 oi^TCiaatftfmxJCsa^^ 

TICTrmOSAGICAGftCin^^ 
a:!AAGAGAmGQIGA3r?I3^^ 

GGTOcioaaCTiaiQCTiTac^^ 

13560 TnxaGOCTSITSOCirc^^ 
[C,A] 

acis^aaigxttitsga:!?^^ 

gitsacitcagigd^gitc^^ 
aagaaicitsigit^^ 

14127 A3SAACGAAfl3CaGCnGia^^ 
GCiU3Tnax:it3AACia30TA^ 

criUTiui;iA ftcaiL'i!A(j i i a ^ 

TITOGRQQCTOITOCICTIC^^ 
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AAAiAC2^Tiiuimuucm:rmuiM30Ti^^ 

[T,C] 

TITTCXXSaaGITKTOaCS^^ 
[A,G] ' 

AAAO^ACMTITCmm^Grn^^ 

TITIGGflCngOGCIGIGflTI^^ ' 

TCTITa«3IftG3ITrim3C^^ 

TI13^Aia3iaGAGRaa3fia3IT^^ 
[-,A] 

AAARAAflftRAftAAZmCP^T m L U tJgm^^^ 
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22582 TC3QGM3iAMGM3^aGRC^^ 
[A,G] 



25232 JaXSmfiGOGCTCICTW^AC^^ 

AGn^CCIGIOGITITia^ 
IA,T] 

AACAAAOUaJLLTlTnUllAAAA^ 

TOGDOTIO^GGAQCIGIGAAIS^^ 

26224 QVIGAGOTIAmSmGI^W^A^^ 
AATATCAAA33mA3GITIC30^^^ 

[C,G] 

AATmAcrnrsasiG^ 
ciTiGftftfligaftGiTroo^ 

26695 A3Gm3AmACITIGAAAI3^AAGT^^ 

C2OTaATITCMTiay3ITOSnaOC^^ 
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[C,T] 

I 

27982 TTO^AOaftGSPtf^ lljL Tl UJ ^^ 

AGACOSaGITiaOCTICSr^^ 
EA,G] 



FIGURE 3R 



